Introduction
============

Background
----------

The rapid expansion of the Internet and its integration into modern life has led to far-reaching changes in our day-to-day existence. The Internet can provide considerable benefits; however, excessive use has brought about the potential for addiction and caused impairments in social, academic, financial, psychological, and work domains. Internet addiction (IA) is defined as the lack of ability to control Internet use, which causes distress, is time consuming, or results in significant social problems, occupational problems, or financial impairments \[[@ref1]\]. Psychological disturbances like loneliness, low self-esteem, poor coping capacity, anxiety, stress, and depression are also present \[[@ref2]-[@ref4]\]. Aggressive behavior can also be related to excessive Internet use \[[@ref5]\].

IA is not a recognized disorder in the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) \[[@ref6]\], and there is no consensus on diagnosis criteria; however, some researchers suggest features such as salience, mood modification, tolerance, withdrawal, conflict, and relapse, arguing that addictions share elements of biopsychosocial processes \[[@ref7]\]. Other often-used diagnosis criteria based on modified criteria for pathological gambling include the following: excessive preoccupation with the Internet; the need to use the Internet for increasing periods of time; unsuccessful efforts to control Internet use; feeling restless, moody, depressed, or irritable when attempting to cut down Internet use; staying online longer than originally intended; loss of a significant relationship, job, or educational opportunity; lying to others to conceal the extent of involvement with the Internet; and using the Internet to escape from problems or to relieve a dysphoric mood. It is considered addiction when 5 or more criteria are present over a 6-month period \[[@ref8],[@ref9]\].

Given that there are no official diagnosis criteria, researchers have validated several instruments to assess IA, and international prevalence rates vary greatly. The most-used questionnaires are the following: the Young Internet Addiction Test (IAT) \[[@ref10]\], the Compulsive Internet Use Scale (CIUS) \[[@ref11]\], the Excessive Internet Use Scale (EIU) \[[@ref12]\], the Problematic Internet Use Questionnaire (PIUQ) \[[@ref13]\], the Chen Internet Addiction Scale (CIAS) \[[@ref14]\], The Addiction Profile Index Internet Addiction Form-Screening Version (BAPINT-SV) \[[@ref15]\], the Internet Addiction Proneness Scale (KS scale) \[[@ref16]\], and Young's Diagnostic Questionnaire (YDQ) \[[@ref8]\]. Accordingly, the worldwide prevalence rates of IA differ greatly and range, approximately, from 1.0% to 18.7% \[[@ref17]\].

Anxiety disorders share features of excessive fear and anxiety and related behavioral disturbances. These symptoms cause significant distress in social, occupational, or other areas of functioning. Panic disorder (PD) involves recurrent unexpected panic attacks that are characterized by an abrupt surge of intense fear that reaches a peak in minutes, accompanied by physical and cognitive symptoms like palpitations, sweating, chest pain, fear of losing control, fear of dying, trembling, and nausea. Generalized anxiety disorder (GAD) involves excessive anxiety and worry about daily activities that the patient finds difficult to control and is associated with being easily fatigued, irritability, muscle tension, sleep disturbance, difficulty concentrating, and restlessness \[[@ref6]\].

People with multiple dependencies such as alcohol, cigarettes, drugs, food, and sex have a higher risk of developing IA, because they have learned to deal with anxiety and difficulties through compulsive behavior \[[@ref18]\]. Individuals with IA usually have comorbid psychiatric disorders and this association aggravates Internet use; the relationship between IA and several psychiatric disorders is significant and has awakened academic interest. Researchers have linked IA with depression \[[@ref19],[@ref20]-[@ref22]\], attention deficit and hyperactivity \[[@ref23]-[@ref25]\], generalized anxiety disorder and social anxiety disorder \[[@ref23],[@ref26]-[@ref28]\], dysthymia \[[@ref26]\], alcohol use disorder \[[@ref29]\], eating disorder \[[@ref30]\], obsessive compulsive personality disorder, borderline personality disorder and avoidant personality disorder \[[@ref26]\], and insomnia \[[@ref31]\]. Some researchers have suggested that IA could be a symptom of another diagnosis such as anxiety or depression and not a separate disorder \[[@ref4],[@ref32]\], and have likened IA to impulse control disorder \[[@ref2],[@ref33]-[@ref35]\]; however, others have argued that IA should be diagnosed as a primary disorder \[[@ref10],[@ref36]\].

These comorbidities play an important role in the treatment of IA, which should emphasize the psychiatric condition and treat abusive Internet use \[[@ref19]\]. Studies highlight that IA causes damage in social, physical, and mental aspects of life, generating job loss, divorce, family disagreements, social isolation, academic failure, abandonment or expulsion from school \[[@ref37],[@ref38]\], insomnia, musculoskeletal pain, tension headaches, malnutrition, fatigue, and blurred vision \[[@ref31]\] and cognitive impairments like inattention, difficulty concentrating, procrastination, and incomplete tasks \[[@ref39],[@ref40]\].

Treatments
----------

Some pharmacological \[[@ref41],[@ref42]\] and psychotherapeutic \[[@ref4],[@ref18],[@ref43]-[@ref46]\] treatments have been proposed and recommended for IA both separately and together \[[@ref47]\]. Substantial addiction and IA can share the same neurobiological mechanism, so in this sense, addictive behavior medications can help other dependencies \[[@ref3]\]. Medications such as escitalopram \[[@ref48]\], citalopram \[[@ref49]\], bupropion \[[@ref41],[@ref50]\], olanzapine \[[@ref51]\], quetiapine\[[@ref52]\], naltrexone \[[@ref53]\], methylphenidate \[[@ref54]\], and memantine \[[@ref55]\] have all been used to treat IA.

Cognitive-behavioral therapy (CBT) has been shown to be effective in treating IA and has been suggested in many studies \[[@ref18],[@ref43],[@ref56]-[@ref58]\]. CBT highlights the relationship between thoughts, emotions, and behaviors, and teaches patients to pay attention to these and to be ready to identify addictive behavior triggers through their thoughts and feelings. CBT psychotherapists teach coping styles, and promote adherence to treatment, changing behaviors, and preventing relapses \[[@ref58]\]. As a treatment for IA, some researchers have suggested traditional CBT \[[@ref43],[@ref44],[@ref59]-[@ref62]\], CBT and counseling \[[@ref63]\], CBT with electroacupuncture (EA) \[[@ref64],[@ref65]\], CBT and motivational interviewing (MI) \[[@ref66]\], CBT and medication \[[@ref59],[@ref61],[@ref67]\], cognitive or behavioral therapy \[[@ref68]\], and a modified CBT program titled short-term treatment of Internet and computer addiction (STICA) with individual and group interventions \[[@ref44]\].

Group psychotherapy and hospitalization for detoxification are also models of treatment for IA \[[@ref5]\]; in addition, multimodal approaches using CBT, psychotherapy with families, treatment of comorbidities, medications, and hospitalization are also suggested \[[@ref69]\].

Therefore, the main objective of this study is to test the efficacy of a treatment for PD or GAD and IA involving pharmacotherapy and modified CBT. A secondary aim is to produce clinical research data to corroborate the recognition of IA as a behavioral addiction and ascertain the nature of the relationship between anxiety disorders and IA.

Methods
=======

The inclusion criteria adopted were the following: (1) patients between 18 and 65 years of age with IA; (2) a diagnosis of PD or GAD through the Mini International Psychiatric Interview (MINI), and confirmed by a psychiatrist; (3) attending and completing the initial interview; and (4) having sufficient cognitive ability to understand the instructions. Patients who did not know how to read or write, or had Axis II pathology \[[@ref6]\], were excluded.

This study was approved by the Ethics Committee of The Federal University of Rio de Janeiro, CAAE 2704531460000526. All patients signed a consent form and attended the Laboratory of Panic and Respiration at the Institute of Psychiatry of the Federal University of Rio de Janeiro (IPUB/UFRJ).

All patients were seeking treatment for anxiety symptoms. At screening, they responded to the following scales: MINI 5.0 \[[@ref70]\], the Hamilton Anxiety Rating Scale (HAM-A) \[[@ref71]\], the Hamilton Depression Rating Scale (HDRS) \[[@ref72]\], Clinical Global Impressions Scale (CGI) \[[@ref73]\], and the Young Internet Addiction Test (IAT) \[[@ref10]\]. IA was assessed through the IAT (scores above 50), while anxiety disorders were diagnosed by a psychiatrist. Patients were then invited to participate in this study and were forwarded for pharmacotherapy and a modified CBT protocol.

Patients were evaluated by a psychiatrist at the beginning of treatment, were permitted to take medication prescribed by the psychiatrist during treatment, and were accompanied by a psychiatrist throughout treatment.

All 39 patients underwent psychotherapy (modified CBT), which was conducted once a week for 10 weeks. The focus was to teach patients how to manage anxiety symptoms without using the Internet, and to promote conscious use of the Internet. Psychotherapy followed 4 phases: psychoeducation about anxiety and Internet use, cognitive reappraisal, behavioral modification, and prevention of relapse ([Table 1](#table1){ref-type="table"}).

###### 

Description of psychotherapy.

  Phase            Description
  ---------------- -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  1 (3 sessions)   Psychoeducation about anxiety (PD or GAD) and Internet use, identifying triggers that increase anxiety and Internet use. Breathing retraining, breathing exercises, and strategies to manage anxiety without using the Internet. Maintenance factors: personal, situational, social, psychiatric, or occupational conditions.
  2 (2 sessions)   Cognitive reappraisal of anxiety and Internet use. Daily Internet use and cognitions involving this use and anxiety. "Just a few more minutes on the Internet won't do me any harm." "I have to answer my friends immediately, otherwise they will not forgive me." "If my friends don't give "likes" on my posts or my photos, it is a signal that they don't like me or that I did something wrong." "If I disconnect from the Internet, I will miss important things because the best things are on the Internet."
  3 (3 sessions)   Behavioral modification, breaking routine in the use of the Internet. Training time management with a diary of Internet use, changing ways of dealing with family, friends, social activities, physical exercises, and other aspects of life. Insert positive emotion into daily activities to develop social skills to promote less Internet usage and more in-person interactions.
  4 (2 sessions)   Reinforcement of continued recovery and relapse prevention through new beliefs and behaviors, social skills like assertiveness, problem solving, verbal communication, and empathy. Achievement card. Follow-up of scales.

The first phase of psychotherapy lasts 3 sessions and is focused on psychoeducation about the anxiety mechanism, identifying frightening situations, and triggers that increase anxiety and problematic Internet use. The focus is on teaching breathing retraining through breathing exercises and strategies, without using the Internet to deal with anxious thoughts and situations. During this phase, patients learn to identify and accept emotions and to stop fighting against their anxiety. Patients come to understand their anxiety and its relationship to Internet use through self-monitoring of their Internet use during situations involving anxiety. Other maintenance factors related to Internet abuse and anxiety are also explored. These factors can include personal, situational, social, psychiatric, or occupational conditions.

The second phase pertains to cognitive reappraisal of anxiety and Internet use. During this stage, patients think about their daily Internet use, cognitions involved in this use, and anxiety. Cognitive distortions are identified and the patient comes to understand that distortions such as the following contribute to their excessive use of the Internet: "Just a few more minutes on the Internet won't do me any harm"; "I have to answer my friends immediately, otherwise they will not forgive me"; "If my friends don't give "likes" on my posts or my photos, it is a signal that they don't like me or that I did something wrong"; and "If I disconnect from the Internet, I will miss important things because the best things are on the Internet." All thoughts related to anxiety and Internet use are restructured and new thoughts are proposed; alternative beliefs are generated over 2 sessions.

The third phase (3 sessions) involves behavioral modification with exposure to feared/ansiogenic situations, time management training, and proposal of a diary of Internet use. Behavioral modification involves breaking routines in the use of the Internet, and includes changing ways of dealing with family, friends, social activities, physical exercise, and other aspects of life. All components of situations are analyzed, and replaced or removed as necessary to do things differently and successfully change old ways of functioning. Another important element of this stage is the insertion of positive emotions into daily activities to develop social skills, so as to promote less Internet usage and more in-person interactions. According to positive psychology, enhancing positive emotion increases resilience, helping to reduce signs and symptoms of anxiety and depression and prevent relapse \[[@ref74]\].

The fourth phase lasts 2 sessions with a focus on continued recovery and relapse prevention by reinforcing new beliefs and behaviors, and social skills such as assertiveness, problem solving, verbal communication, and empathy. Achievements/improvements are registered on a card (achievement card) and patients are encouraged to continue putting into practice what they have learned in psychotherapy. In the last session, volunteers responded to the same scales used at the start of treatment (IAT, HAM-A, HAM-D, and CGI), to follow up and verify improvements in scale scores. In addition to improvements in scale scores, other important criteria were reduced time spent on the Internet, increased in-person interactions, and in particular, reduced need to use the Internet to escape from problems or manage anxiety.

Results
=======

This open trial study proposed pharmacological and psychotherapeutic interventions to treat patients diagnosed with PD or GAD and IA. Initially, 41 patients fulfilled criteria and were selected to receive psychotherapy treatment for PD or GAD and IA; however, two did not proceed with treatment (a 33-year-old male taxi driver with PD and IA who moved to another state after the third session; and a 36-year-old female with PD and IA as well as other diagnoses such as an eating disorder and recurrent depression, who attended only 2 sessions of psychotherapy). The other 39 patients attended all sessions; demographic characteristics are presented in [Table 2](#table2){ref-type="table"}.

Psychiatrists prescribed medications to treat PD or GAD and IA. Some of the medications used were antidepressants such as fluoxetine, sertraline, venlafaxine, desvenlafaxine, paroxetine, escitalopram, zolpidem, and duloxetine; anxiolytics such as clonazepam and alprazolam; psychostimulants such as methylphenidate; and antipsychotics such as quetiapine.

Of the 39 patients, 25 were diagnosed with PD and 14 with GAD, besides also having IA. Before treatment, anxiety levels on the HAM-A suggested severe anxiety, with an average score of 34.26 (SD 6.13); after treatment, the average score was 15.03 (SD 3.88). The IAT average score at the beginning of treatment was 67.67 (SD 7.69), indicating problematic Internet use; after the sessions, the average IAT score was 37.56 (SD 9.32), indicating moderate Internet use and a significate improvement in addiction. The mean HDRS score at baseline was 16.72 (SD 5.56), suggesting mild depression, whereas after treatment the mean score was 7.28 (SD 2.52), indicating no depression. Results of the *t* tests comparing scores before and after treatment are reported in [Table 3](#table3){ref-type="table"}.

###### 

Sample characteristics.

  Characteristic      Mean (SD) or n (%)
  ------------------- -----------------------------
  Age                 28.56 (5.93) (range 19--42)
  Female              27 (69%)
  Male                12 (31%)
  Elementary school   10 (26%)
  High school         29 (74%)
  Single              28 (72%)
  Married             10 (26%)
  Widow               1 (3%)
  Student/employed    36 (92%)
  Unemployed          3 (8%)

###### 

Results of *t* -tests comparing scores before and after treatment.

  ------------------------------------------------------------
  \          Mean (SD)      *t* -test              
  ---------- -------------- -------------- ------- -----------
  \          Baseline       Final          *t*     *P* value

  IAT^a^     67.67 (7.69)   37.56 (9.32)   13.61   \< .001

  HDRS^b^    16.72 (5.56)   7.28 (2.52)    8.94    \< .001

  HAM-A^c^   34.26 (6.13)   15.03 (3.88)   13.62   \< .001

  CGI^d^     5.15 (0.65)    1.10 (0.24)    27.62   \< .001
  ------------------------------------------------------------

^a^IAT: Internet Addiction Test

^b^HDRS: Hamilton Depression Rating Scales

^c^HAM-A: Hamilton Anxiety Rating Scale

^d^CGI: Clinical Global Impressions Scale

Correlations between scale scores were also computed. The correlation between scores on the IAT and HAM-A was .724, between scores on the HAM-A and HDRS was .815, and between scores on the IAT and HDRS was .535.

At the end of psychotherapy, all patients felt very positive about their treatment and were very confident, after having recovered their social lives. Patients showed improvements in anxiety symptoms and managing anxiety without use of the Internet. Internet use after treatment became conscious and all patients were classified as mild users. These achievements show that patients were able to recover healthy functioning.

Discussion
==========

In the present study, the authors described a protocol for modified CBT treatment, examined the effects of this treatment and pharmacotherapy on 39 patients with PD/GAD and IA, and analyzed the relationship between anxiety and IA. Despite controversy regarding the recognition of IA as an official disorder, the harmful effects of this behavioral addiction are highlighted in several studies \[[@ref75]-[@ref80]\]. The psychotherapy protocol was shown to be effective in the treatment of anxiety and IA, since all patients learned to manage anxiety without the Internet and showed conscious use at the end of the sessions.

Several studies have confirmed the association between depression and IA \[[@ref19]-[@ref23],[@ref27]\]; however, few studies have explored the association between anxiety and IA \[[@ref26],[@ref81],[@ref82]\]. Imaging studies indicate that IA functions similarly to impulse control disorder; magnetic resonance imaging has shown that the areas activated when an individual with IA has the urge to use the Internet are the same areas activated by addictive substances \[[@ref5]\]. At the same time, anxiety plays an important role in increasing Internet usage and strengthening the addiction. The authors highlighted the relationship between anxiety disorders and IA through the correlation shown (.724), which reflects the fact that beliefs and behaviors related to anxiety have an important impact on Internet use and contact with the world.

Previous treatments for IA have been described in the literature such as CBT \[[@ref45],[@ref56],[@ref60],[@ref83]\], CBT and medication \[[@ref59],[@ref67],[@ref68]\], and multimodal programs involving individual and group therapy, counselling, and family therapy \[[@ref44],[@ref61],[@ref84]\].

A limitation of the study was the small sample size (39 participants); however, results showed the effectiveness of the proposed treatment, both in reducing symptoms of anxiety and promoting healthy Internet use, to improve IA in patients. Furthermore, this study is the first published research on IA treatment in a Brazilian population.

Future research should identify possible treatments for IA using new strategies and approaches, such as gestalt, counselling, family therapy, mindfulness, psychodynamic therapies, positive psychology, and transdiagnostic treatment. Investigation and analysis should also be conducted to develop new treatments for specific populations in which IA has a harmful impact, such as couples with marital problems, individuals who suffer from insomnia, individuals with attention deficit disorder, and individuals with other addictive behaviors, such as smoking, drug use, eating, sex, or shopping.

Our findings suggest that pharmacotherapy and the developed protocol of psychotherapy in the treatment of patients with anxiety and IA were effective strategies. Improvement was remarkable due to complete engagement of patients in therapy, which contributed to the success of treatment from a behavioral perspective, and gave patients confidence to continue and to manage Internet use in their lives.

IA is increasing around the world and in some countries, such as South Korea and China, it is considered a public health condition. In this sense, effective treatments should be proposed and reported that promote conscious use of the Internet, and involve valuing family, friends, a social life, and physical exercise. As such, Internet use should be conscious so as not to become abuse, and interaction over the Internet should reinforce and expand in-person interactions.
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